CONTEXT AND OBJECTIVE: Exposure to air pollutants is one of the factors responsible for hospitalizations due to pneumonia among children. This has considerable financial cost, along with social cost. A study to identify the role of this exposure in relation to hospital admissions due to pneumonia among children up to 10 years of age was conducted. . Exposure to the pollutants of particulate matter and sulfur dioxide were not shown to be associated with hospitalizations. Decreases in CO and ozone concentrations could lead to 49 fewer hospitalizations and cost reductions of R$ 39,000.00. CONCLUSION: Exposure to certain air pollutants produces harmful effects on children's health, even in a medium-sized city. Public policies to reduce emissions of these pollutants need to be implemented.
INTRODUCTION
Among children, pneumonia is a multifactorial disease for which the risk factors include poor nutritional status, lack of breastfeeding, low parental education, low birth weight, low maternal age, low weight gain during pregnancy, presence of smokers in the environment, parity and overcrowding in the home. 1 In Brazil, in 2012, there were approximately 300,000 hospitalizations due to respiratory diseases, of which around 50,000
were in the state of São Paulo. Respiratory diseases also generate expense for the National Health System, considering that in 2012, in Brazil, spending on hospital admissions due to pneumonia in this age group was close to R$ 200 million (1 US $ ≈ R$ 2.20), of which R$ 40 million related to the state of São Paulo. Data from 2010 showed that, of the 55,000 deaths due to pneumonia, 18,000 were in the state of São Paulo, and 2% were among children up to 10 years of age. 2 Exposure to air pollutants was highlighted, regardless of which of the factors mentioned above were present.
Air pollutants can be primary, i.e. those emitted directly by emission sources, or secondary, like ozone, which are formed through chemical processes between primary pollutants and natural compounds in the atmosphere. They consist of a heterogeneous mixture of substances, including carbon monoxide (CO), ozone (O 3 ), sulfur oxides (SOx), nitrogen oxides (NOx), organic compounds (hydrocarbons, alcohols, aldehydes, ketones, organic acids and halogen compounds) and particulate matter (PM). PM composition depends on the pollution source and on environmental factors such as meteorological conditions, industrial activity and vehicle traffic density. The inhalable particles may be fine (PM2.5; < 2.5 µm), which may reach the pulmonary alveoli, or coarse (PM10; 2.5-10 µm), which are retained in the upper airways.
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Studies conducted in major centers such as São Paulo, 6 Rome, 12 
OBJECTIVE
This study aimed to estimate the association between exposure to air pollutants and hospital admissions due to pneumonia among children up to 10 years of age in the city of São José dos Campos, state of São Paulo.
METHODS
This was an ecological time series study using data on hospitalizations due to pneumonia (International Classification of Diseases, ICD, 10 th revision, sections J12.0 to J18.9) in the public health system (six hospitals), from children of both sexes up to 10 years 
RESULTS
Five hundred and thirty-nine children were hospitalized during the study period. This comprised a mean of 1.47 hospitalizations per day (standard deviation, SD = 1.57), with a minimum of zero and maximum of 11 admissions. The mean concentrations of the pollutants (µg/m 3 ), standard deviations and minimum and maximum are shown in Table 1 .
The behavior of ozone over the period did not show any clear seasonality. The 140 µg/m 3 standard value was exceeded on four days and the air quality was considered to be only moderate on another four days. CO, PM10 and SO 2 demonstrated seasonal patterns with peak concentrations in the cold months (data not shown). 
DISCUSSION
This study identified the importance of exposure to CO and O 3 in the genesis of hospitalizations due to pneumonia among children in São José dos Campos, state of São Paulo. The effects were evident on the third and fourth days after exposure to CO and on the second to fifth days after exposure to ozone.
This study identified a lower number of hospitalizations (539 reports) than a previous study on other pollutants, 3 which identified 1300 cases in the same city, using data from 2000 and
2001. The present study also identified decreases of around 50% in PM10 and SO 2 concentrations, compared with the previous study. 3 These findings relating to CO in the city of São José dos
Campos coincide with the results from a study conducted in São
Paulo by Gouveia et al. 6 among patients aged up to five years, even though the age group analyzed in our study was up to ten years. Their mean CO concentration was 3.24 ppm in São Paulo,
i.e. 3.5 times higher than that found in our study (0.94 ppm), thus indicating that even at concentrations 70% lower, the harmful effects of exposure to CO are still present.
Similarly, exposure to mean CO concentrations of the order of 1.26 ppm showed an association with increased chance of hospitalization due to pneumonia (up to 27% higher) in a study carried out in Taiwan. 13 In that study, despite the lack of a biologically plausible explanation for the association between CO exposure and admissions due to pneumonia, the authors believed that this might be explained by the fact that CO is a good indicator of air pollution (incomplete combustion), particularly associated with pollution due to vehicle emissions. higher. On the other hand, our results coincide with those found in Cubatão, state of São Paulo, where the effect occurred on the same day as the exposure, with similar ozone concentrations. 7 In a study conducted in São Paulo in which the ozone concentrations were found to be nearly 70 μg/m 3 , Gouveia et al. 6 also observed that ozone exposure played a role in hospitalizations due to respiratory diseases among children, relating both to pneumonia and to asthma. Fusco et al. also found that ozone exposure played a role in hospital admissions due to total respiratory disease and due to pneumonia among children aged 0-14 years. On lag day 1, the risk was between 5% and 8% higher, given that there was an increase in ozone concentration of 23 µg/m 3 . 12 Chiu et al. found that ozone exposure played a role in hospital admissions due to pneumonia in Taipei, both on warm and on cold days. were not yet available from CETESB. On the other hand, data were available from Sorocaba, state of São Paulo, another medium-sized city like São José dos Campos, where NO 2 emissions were correlated with hospitalizations due to pneumonia. 16 This study did not identify any association between exposure to PM10 and admissions. However, in a study carried out 10 years ago, exposure to this pollutant was important, 3 since it showed associations three and four day after exposure and hospitalization. In the study of 10 years ago, the mean concentra- In a study carried out in Cubatão, state of São Paulo, 7 PM10
exposure was correlated with subsequent hospitalization due to pneumonia. The mean PM10 concentration in Cubatão was 63.8 μg/m 3 , i.e. three times higher than the PM10 concentration in our study. In another study, on children in the city of Rio de Janeiro, with mean PM10 concentration of nearly 85 μg/m 3 , the mean peak expiratory flow was impaired. 8 Our findings also do not agree with those of the study by Samoli et al., 9 in which an association with exposure to PM10 was found,
with an average concentration of 43 μg/m 3 , but the outcome was hospitalization due to asthma. The fine fraction (PM2.5), which accounted for nearly 60% of the quantity of PM10, was correlated with hospitalizations due to bronchiolitis in a study carried in California.
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A study conducted in Central Europe, which found much higher concentrations than those recommended by the World Health Organization (WHO), reaching up to 400 μg/m 3 ,
showed that the respiratory health of children living in the urban area of Tirana was impaired due to asthma and pneumonia. 17 Our results reinforce the results found in Piracicaba, state of Sâo Paulo, in which it was observed that straw-burning increases the risk of hospitalization among children due to respiratory problems, by 25%, especially during the dry months of the year, in which three times as much particulate matter (PM10) as in the other months is generated.
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There was also no association between exposure to sulfur dioxide and hospitalizations due to pneumonia, possibly because diesel with lower sulfur content has come into use.
The sulfur content has decreased from 500 ppm to 50 and 10 Importantly, the present study used records of hospitalizations within the public health system. Thus, the results are limited to the portion of the population that uses this service.
However, this portion has come to represent about 90% of all hospital admissions. 19 On the other hand, the present results do not represent admissions through health plans or health insurance, or cases of pneumonia that were treated as outpatients.
Moreover, although the data provided by DATASUS are purely financial and not strictly appropriate for epidemiological studies, they have nevertheless been widely used in ecological studies. 20 It is also worth noting that since this was an ecological study that did not have individual information on exposure and disease, we cannot say whether a given hospitalized individual was exposed to the pollutant. Moreover, comorbidities were not assessed.
The frequencies of certain complaints may have been underestimated and errors in coding the diagnoses may have occurred,
given the technological profile of the service network. Nowadays, diagnoses are confirmed later on during hospitalization, with the aim of reducing the diagnostic errors at the time of hospital admission. It is also noteworthy that the daily measurements of exposure were considered to be homogeneous throughout the city and that individuals were similarly exposed.
In the case of ozone, the magnitude of the RR was small, but the impact of air pollution on the population's health is believed to be substantial, taking into account the considerable number of individuals exposed. Estimation of the risk to the population's health regarding air pollution is the first step in planning and implementing actions aimed towards achieving a healthier environment. Production of a technical database is critical to formulation of public policies and decisions that promote socioeconomic development and also take environmental and quality-of-life issues into account.
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CONCLUSION
The data presented in this study showed that pollutants such as carbon monoxide and ozone have a role in the genesis of hospital admissions due to pneumonia among children. Therefore, implementation of policies for improving public transportation might significantly reduce the risk of hospitalizations due to pneumonia among children.
